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Ground Water Investigation Program (GWIP )
Montana Bureau of Mines and Geology

* Specific groundwater research questions

* Local
Sub-basin
Very intensive, one to three year duration

Results

A scientific basis for decision making and resource management

« Computer Model files passed on to other users
« A comprehensive set of hydrogeologic data available to the public



Today’s Talk

lllustrate the importance of canal seepage in
recharging groundwater which ultimately contributes to
river base flow.

* Introduce the study area

 Mechanisms that result in groundwater recharge

* Groundwater hydrographs

e Seepage estimates on two canals

* Overall long-term influence of the East Bench Canal

* Monitoring results (seasonal) near both the East Bench and
West Side Canals



Project Purpose

Is groundwater drawdown and stream depletion occurring due to high-
capacity irrigation pumping from aquifers?

Main Project Objectives

* Groundwater movement and groundwater trends
 Water budget

* Quantify groundwater recharge from canals and irrigated
fields

 Groundwater/surface-water interaction
Evaluate potential stream depletion
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Precipitation Influence
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Average seepage loss

e West Side Canal
1.2 cfs/mile

e East Bench Canal
2.2 cfs/mile




East Bench
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East Bench
Canal
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West Side Canal
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Groundwater Recharge from
Irrigation and Canal Seepage

Seepage Loss 2010 Seepage Loss
5,900 ac-ft/yr 17,000 ac-ft/yr

East Bench Canal
West Side
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Irrigation Recharge
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Seepage Recharge 11,600 ac-ftlyr
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Average Canal Seepage Loses
across Montana

* East Bench Canal 2.2 cfs/mile
 West Side Canal 1.2 cfs/mile
* Bozeman area ditches 1.1 cfs/mile
* Upper Big Hole 0.15-1.5 cfs/mile
* Helena Valley 0.6 cfs/mile
* Billings area 0.05-0.5 cfs/mile

e Stillwater-Rosebud Watershed 1.1-1.8 cfs/mile

* Greenfields Bench 0.45-4.7 cfsimile



Factors influencing canal seepage

Geologic material
Depth to groundwater
Irrigation season changes

Wetted perimeter
Maintenance
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